. SEM images of a sample of graphene grown on copper. Before the SEM experiment, the sample has been heated at 180°C for less than 5 minutes in air on a hotplate in order to make the grain boundaries of graphene more visible. No wrinkle can be observed in the scanned area, while the darker lines are to be assigned to oxidized part on the copper surface as a result of oxygen passing through the boundaries between graphene grains. The overall copper surface is still clean and not-oxidized, as one can realize by looking at the steps and terraces in the zoom-in image at right.
Fig. S2. D/G Raman map of an area 102x168µm
2 of as-grown graphene on copper. Map parameters: X step size, 4µm; Y step size, 3µm. ) mode become more intense (while the nitrogen peak at 2329cm -1 (i.e., N 2 ) remains constant) and, at the same time, undergo a red shift of 5cm -1 and a blue shift of 23cm -1 , respectively. This is due the intercalation of a layer of oxygen, which acts like a spacer between the graphene layer and the Cu surface. Graphene is now decoupled from the Cu surface. The D peak (1368cm -1 ) appears around 12h (see black, vertical arrow), thus few hours after the beginning of the oxidation. The development of D-peak is suggested to be due to mechanical stresses induced by the oxidation -and consequent crystal modification -of the copper surface 2 . a and b) and Gcoated (c and d) copper samples after variable temperature experiment at 400°C. Al kα is the excitation source, while an Ar + ion gun is used for sputtering; ~2.5nm of the sample are etched away at each sputtering cycle. In each graph several curves are shown; from the one collected on the as-loaded sample (the bottom curve) to the one after the last sputtering cycle (the top curve), as indicated by the arrows. Both the samples show a similar oxide composition: at the surface (lower curves), the main oxide is CuO (934.0eV in XPS -left side -and 568.9eV in XAES -right side), which gradually disappears within the first 25-35nm from the surface. From this depth, the main oxide becomes Cu 2 O (932.7eV in XPS -left side -and 570.1eV in XAES -right side). Fig. S15 . Here, for the sake of clarity, only the XPS curves for the samples as-loaded, after the first sputtering cycle, the second and the last one are reported. , the copper surface protected by the graphene coating shows sign of oxidation (a, see the two components at 934eV and 935.1eV, representing CuO and Cu(OH) 2 respectively), but the Cu areas are still dominating (b, the Auger line is peaked around 568.3eV). At the same temperature, the surface of the bare copper sample is more oxidized (the intensity of the peaks at 934eV and 935.2eV in c are higher and the relative Auger peak in d is centered in the range 568.9 -570.1eV, representing respectively CuO and Cu 2 O. At 300°C -the limit temperature for BN coatings, before reacting with ambient oxygen at 350°C, the copper surface appears oxidized, with the main oxide being Cu 2 O (932.7eV in e and 570.1eV in f). Nevertheless, the presence of the non-protective CuO is considerably lower than in the case of bare copper oxidized at 200°C (c and d).
Fig. S15 XPS and X-ray Auger Spectroscopy (XAES) depth-profile of BN-coated (

Fig. S16. Extracted from the XPS data in
